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A note from the editor , • . 



With this issue, a tetum to the use of "Abstractor's Comments" has 
been made. In place of "Critical Commentary". The first nfeanlng of 
."critical", as given In two Webster's dictionaries^ is "tending to find 
fault" and "Inclined to criticize severely and unfavorably", VExercislng 
or Involving careful judgment or judicious evaluation", the sense Ija which 
the word is used Jn IME , comes later din the definition. Many persons tend 
to apply "critical" only in the negative sense. It is hop^d that the^use 
of "Abstractor's Comments" might encourage a broadened scope of critique, 
I have become very concerned about the current broadened stre^ af nega- 
tivism and disenchantment about research. We need to note weaknesses and 
raise concerns: that is o^e reason why JME was established. But we also 
need to note positive aspects of research and to applaud promising direc- 
tions. There are fallacies of research design and fallacies In applying , 
research designs — but every so often we do find out something, or confirm 
sdmethlng, through research. Researchers need encouragement to continue, 
as well as to improve^ 
y' Fortuitously; "Abstractor's Commients" is a more appropriate he.ading ^ 
r for the reactions of several abstractors in this particular edition of IME , 
I|i cme case^ the abstractor chose to comment on the broader issue raised 
Ay "£iie' research report; in another instance, the abstractor presents some 
vcc^i&lderatlons for further research, Siich comments seem (to the editor) 
, to tie 'apPrppriate for this journal, as well as' the "j^lcious evaluation" 
of research, , " " , ^ 

Oak Item in this issue of IME was ^prepared by the author of a set of 
articles previously abstracted. He adds a comment to extend the interpre- 
tation of those abstracts. Such statements by authors of abstracted 
reports are welcome, A. reviewer inteJT^ets a report in terms of his or 
her perception of the words' in the report; the author can extend the ' 
Interpretation when it is apparent that misinterpretation occurred. Simi- 
larly, while a reviewer is entitled to his or her own opinion about a 
research report, an author is entitled to reply. Such professional 
responses will be published (if any are received). 
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Errors can also be made by editors.. In this Issue (and possibly 
In the next one)»^ several reports have been abstracted for a second time. 
Ohe stage of checking was omitted and, as a result, second abstracts were 
Inadvertently requested. To have more than one abstractor's comments 
on a, research report is a welcome bonus/ But I apologize to the abstrac- 
tors who also had to spiend time' developing a second abstract. I shall 
try to. avoid this Inadvertent error in the future. 
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. ■ . ■ ■ • ■ . ■ 'Iti 
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MENT IN CHILDREN UNPERACHIEVING IN ARITHMETIC. 
'Alberta Journal of Educational Research 22: 280- , 
'296; December 1977. ^ r . 
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"Barhett, Jeffrey C. and EastoanT Phimp^^^^^^^ 

MATERIALS AND STUDENT PERFORMANCE IN THE ENACTIVE ^ND ICONIC MODES. 

Journal for Research in Mathematics Education 9: 94-102; March 
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Ab6tract and Gomments prepared for I,.M.E. by ROBERT KALIN, 
Florida State University. ' 



1%^ Purpose - /' V 

J . The experimenters'^ goal was to determine whether actual physical 
experience with certain manipulative devices was necessary in order 
£dr preservi^^^^^ent^^;,,teachers to be able to demonstrate numeri- 
cal and str|^^ii^^^;^bperties''at the epactive and iconic abstraction 
levela.--'^^^ A vi' • v 

^'^l^c,^L^^±ved by Bruner^ (1964) , the meanings of .enactive and 



iconirc " are^'l'espectively , 

a.^ ; a' set of Actions appropriate for achieving a certain 
' J. /'' result;., and ■ 

^ t).^ ^ a\set'of .suininary images that stand for a cbncept. 

•• ' ■■ '■ ' I ■ / ■ • ' • ' ' . ■ • * 

The experi^meiiters carried out their general purpose through three 

. ' y ■ ' ^ • 

ap^cif Ic 'hyjtotheses : . ■ 
Iii;^Kasures.of s 

a, Ability to demonstrate numerical and structural properties 

of the four basic arithmetic operations in the enactive mode, 

b. ability to demonstrate numerical and structural properties of 
the four basic /arithmetic operations in the iconic mode, and ^ 

c« nathenlatical achievement, ^ . 

there are no significant differences between subjects who are required 

• ■ /'■"«. , . ' 

to operate in both the/enactiye and iconic modes and subjects who are 



restricted to operating oxjly in the iconic mode, 
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2. Rationale 

Many educators have jbeen claiming that cdnsidetable use of mani- 
pulatlves is benef ici aP in elementary school mathematics instruction, 
This assertion has carried over to a claim that in-service and pre- 
Mrvice elementary school teachers need to be educatied in their^^use. 



The experimenters noted that some research had concluded that use 
o£ laanlpulative devices by preservice teachers in college methods 
courses had a beneficia^l effect upon their achievement in or their 
attitude toward mathematics, but that other research had shpvn con- 
flicting results* In view of the expense in time and money necessary, 
to give, these college students an appropriate experience with manipu- 
latives, the experimenters felt their study was needed. _ 

Z. Research Design and Procedures 

One of two sections of elementary education majors in a mathe- 
matics liethods course was by random means assigned to the Experimental 
treatment, the other to the Gontrol treatment. 

The instruction in both cases consisted of a one-hour lecture 
twice a week, together with a two-hour laboratory period each week 
for three weeks. The subject matter was whole number properties 
(properties of (a) addition and subtraction and (b) multiplication 
and division). Although the Experimental and Control sections met 
separately, attempts were made to keep the instruction equivalent in 
all respects but one: 

a. The 39 Experimental students did each laboratory exercise on 
their own using the appropriate manipulatives in the enactive 
node before completing the exercise in the laboratory manual 
(Jungst, 1975> in the iconic mode. » 

b. . The 39 Control students did the laboratory exercises in the' 
. iconic . mode only. , 

^In view of the use of intact groups rather than random sampling 
from the population, the experimenters decided to use analysis of 
covarlance, the covariate being a 40-item/ multiple-choice mathe- 
natlcs test similar to the final examination in the prerequisite 
mathematics content course. 

To test the second hypothesis — ability to demonstrate in the 
iconic mode — a criterion (Test 1) of 20 problems like those in manival, 
requiring students to respond in the iconic^mode, was administered 
during the last lecture period of the third week. To test the third 
hypothesis— -mathematics achievement— a criterion (Tiast 2) of 20 



wiltlple-cholce mathematical items dealing with the four who le-nuifiber 
operations and their properties was administered during the same last 
lecture period, 

To test the first hypothesis-- ability to demonstrate in the.ertac- 
tive mode— a criterion (Test 3) of four problems covering the assoqiar 
tlve and distributive properties was administered to 38 students, 19 
randomly selected from each group. This was an interview test, con- 
ducted by one of the experimenters, and requiring each student to 
demonstrate physically an answer to each prpblem by using centimeter ^ 
rods, pegboards, or set demonstration objects, 

A. Findings \ 

"The analysis of covarian,ce led to these results: 

a. (Laboratory) Teist 1, testing ability to demonstrate in the 
iconic mode: did not reject the/null hypothesis'' * 
(Interview) Test 3, testing ability to demonstrate in the 
enactive mode: did, not reject the null hypotliesis^ 

c. (Mathematics Concepts) Test 2, testing mathematics achieve- 
rtent: reject the null hypothesis with an F value of 5,94 
(significant at a p < .025 level) 

5. Interpretations 

The experimenters came to tjhese conclusions: 
- a. Failure to reject the null hypotheses dealing with ability 
" to d^onstrate in the inactive and iconic modes suggested 
that teacher educators of mathematjfcs need not. have their 
Students work with manipulative aids in order for them to 
learn to demonstrate the topics of this study. 

b. The ability of the Control group to complete laboratory 
exercises in about 25 percent less time suggests that learn 
ing In the iconic -mode could produce in less time^ the s^me 
ability to use manipulative devices, 

c. Rejection of the null hypotheses in dealing with mathematics 
achievement seems to agree with other stiriMttt^uggestiifg that 
preservice elementary teacherV^^not havirig^ejached the * 



' - . . • \ ■ • . 

— 5 — Plagetlan lcvei-of-fonnai- operations, should learn tnathe-^ 

matlcal concepts with' the aid of manipulative devices. 

■ . : , • ■ K ■ . 

/ Abstractor's Comments 
*The'' Indication that appropriate use of manipulitives can increase 
fhe mathematical competence of elementary education majors is encour- 
aging, an improvement over the findings of some prior studies and in 
line with others. Tl^e profession needs to pursue this apparent oppor- 
tunity, as an increased level of mathematical competence on the part of 
elementary school teachers would seem to be a worthy goal, 
: * At first glance^, the results oqi the other two hypotheses ^eem sup- 
prising, even disappointing, to (pr9bably most) mathematics educators 
who would speculate that ability to demons ti^aCe at the enactlve mode is ' 
ciTucial. The surprise arises from these faets: . * 

!• The Experimental group In a .very real sense did everything the 
Control group did, plus Insttuctjpn in the enact ive mode as 
well; ' V > 

2. the Interview Test called for the Experimental gijoup to - 
perform thfe way they learned, whereas it called for k new 
experience on the part of the Control group. 
The results further seem contrary to the common experience or a 
number of mathematics educators in their work with in-service as well 
as preservlce teachers, and to the current popularity of manipulative 
workshops In conventions. Two questions seem pertinent, considered in 
detail: 

1. Were the research design and statistical procedures appropriate ? 

These technical aspects of the investigation seem to have been 
carefully and correctly carried out, within the limitations of having ^ 
to do so in one university and with intact (previously enrolled) sec- 
tions. Of course, it would have been better to have randomly assigned 
subjects to the two treatments from the total pppulatlon of students 
due to take the course during the academic year, and to have done so 
for at least two years. Intact groups in a single term are prone to 
too many unpredictable influences beyond the mathematical competence 
cpvariate sampled by the pretest. Even more important, if one is to 
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generalize to the" population of eleoent^iT educat in the - 

U.S.A.. then sampling from that population is desirable in some more 
general way, than pre-selecting^ one university. 

Such features wer,e understandably beyond the immediate capabili- 
ties of the experimenters. Indeed, at this point in the, state of 
knowledge about such matters, the scope of this experiment was suffi- 
cient. To help increase this knowledge, perhaps these experimenters 
•and certainly others In other circumstances need to try equally-sized, 
revised versions of this investigation. In the interim, no one can 
generalize these results to the larger population with any degree of 

confidence, / 
2. Were^ the criterion tests and the instruction appropr iate to the 
crucial goal-r»teaching better ? 

If this reviewer has correctly identified the laboratory manual 
units studied, then the exercises the students worked on are somewhat 
removed from what the manipulatives would be lised for in an elementary 
school setting. 

For example, studeots were asked to maneuver atild/or picture 
various maivipulatives to exhibit the associative and commutative 
properties of addition in such exercises as: 

(3 + 4) + 2 - 3 + (4 + 2) and 3+4-4+3 
' With numbers' like these, such exercises can appear confusing yet triv- 
ial, and their purpose cAn be' a mystery. But placed in the context of 
establishing a rationale for the addition algorism with numbers such 
as 34 and 5 or 25, maneuvers yith manipulatives related to the proper- 
ties can make more sense. Perhaps the exercises should have been like 

these:* . " ■ 

(30 + 4) + (20 ^- 5) - (30 +20) + (4 + 5) 
or (30 + 4) + 5 - 30 + (4 + 5) ' 
It is still possible that the background of the students, together 
with the supporting lectures and the nature of the manual, would again 
result In the iconic mode being sufficient for success in (Laboratory) 

*The laboratory manual does contain units in which such problems 
I are studied, but these occur later ^and were quit^ clearly not a part 
of the Instructional treatment. 

' • ■ . . . ) * ■ 



much more difficult criteria l^^esufe inactive mode neces- 

sary for students to be ^ble ^^ach prop^^^^' 

A related issue was rai^^^ in passing experimenters: some 

Control students expressed a Sating atci*^*^^^ ^^Vards having to oper- 
ate only In the iconic mode, ^^ch ^ ^^^ct^-^^ been noted in other 

(ArinstrQfng, 1973). It seems 



studies in somewhat similar 



Stances 

natural to expect that eleme<^*^^^ oducacio^ iP^Joi's, typically feeing at 
less than the formal operati^'^^^evoi piag^^ ^^dl,T;976), would 
react negatively to drawing P^^^^fos rep^^^^^^ mathetnatical proper- 
ties in apparently useless ^^^^^^tances ^^^^^^ more positively, an 
Improved attitude on th^ pdt^^^ ^hos^ op^^^^^"^ ''''^ enactive mode 
vould seem predictable. Such l^g^^ ^ot^hy of investigation^ as 
a more positive mathematical ^^^itude for th^^^^^up would be desir- 
able. 




Bnmer, J. S. 



Some Theorems ^^stru tl^^ I^^^^trated with Reference 
^tq Mathematics. Tn G. Uil:fe,^^^.g^,) > Ihg orles of Learning and 
Instruction , Sixty^thir^^ ^^^^rboolc of ^^^ional Society for the 
Study'of Education, Par*^ Chicaao: ^"^^^^sity of Chicago 



Press, 1964. " 

Jiln^t, D. G. E^ementjarv Ma ,£^^g5!aj:^pQ Hct]:?^^^ — Laboratory MantTal . 
Boston: Allyn and Baco^*» 1975""^ ^^"'^. '-^ 
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Barr,- David C. A COMPARISON OF.* THREE METHODS OF-j INTRODUCING TWO-DIGIT ' ■ 
HUMERATION. Journal for Research In Mathfematlcs Education 9: 33-43; 
January 1978. ^ % 

Wtract and .comments prepared for I.M.E, by EDWARD C, RATHMELL, 
* University of Northetn Iowa, 

1* Purpose' \ ^ • 

Young children are expected to use three types of representations 
for numbers -beyond tfen." included are concrete" materials that show tens 
and ones, two-digit nusaerals, and^^the usual oral number names. This 
study was designed to compare, the effectiveness 'of three instructional "^ 
sequences for helping children relate these three types of representa- 
tions and apply these skills .to other numeration tasks, 

2. Rationale ^ , 

> There is a difference of opinion among mathematics educators about 
how counting should be related to introductory two-digit numeration 
experiences. Some feel that initially students should not count beyond 
ten. Groups of tens and Ones can be' formed and used to develop meaning 
for two-digit numerals before counting beyond ten and using the usual 
number names. Others feel that counting beyond ten is the starting 
point for introducing two-digit numerals. Evidence from one previous 
study suggests that the latter approach is beneficial; however, there 
were limitations to that study. This study was designed to compare^the 
effectiveness of using three different types of counting in the develop- 
ment of two-digit numeration. 

3, Research Design and Procedures 

The sample consisted of 213 students in eleven kindergarten 
classes from three school districts in central Illinois. Kindergarten 
children were chosen because they had not previously been Introduced 
to two-digit numeration. 

Prior to assigning students to a particular treatment, four pre- 
tests were given. They included: 

>- . , 

i3 . 



(1) Counting, Test. ; This was an individually administered check 
t9 determine if each chii^could count rationally/ to ten. 
These children were labeled counters. Thirteen*^ students 
failed the test- and were excluded from the. study. 
<2) Katerial-^ Symbol Test. The class was shown six sets of tens 
' hxkd ones 'atid the students were asked tb write the appro- ^ 
priate numeral^for each set. .Seven students who already 
possessed this iskill were excluded from the stucly. 
C3) Verbal— > Symbol Test. The experimenter orally named six 
Bunbers (two-digit) and asked the children in the- class 
to. write the symbol for each.' A student with four or more 
correct responses was classified as a numeral writer. - ' , 
(4) Conservation of Garcjinal Number Test. This was a class- ^ , 
administered test consisting of eight items. The e^xperi- 
aenter manipulated sets on the flannelboard and asked, "Are 
there the same number of (dogs) as (children)?" The 
students had to,circle a YES or NO after each question. 
Children who scored less than four were* classified as non- 
conservers. Partial conservers scored from four to six and 
cpnservers scored more than six. , 
Based on the results of these pretests, the students were assigned 
to one of th^ following: ^) nonconservers, (2) partial conservers and 
counters, (3) partial conservers, counters, and numeral writers, (4) 
conservers and counters, or (5) conservers, counters, and numeral r 
vriter^. The members of each of these were .then randomly assigned 
to one of three treatments. ' ' 

,^^e experimenter, an assistant, and the classroom teacher taught 
the tftee experimental treatments in the same classroom at the same 
time. >.The teachers were rotated among the treatments ^to control for 
teacher-effect. - ^ 

Each of the three treatments received (J.) the pretests, (2) ten 
2||P^ lessons given on alternate school days, (3) the postte^|jfs, 
<4) three maintenance lessons one week apart, anfr (5) retention tests 
given four weeks after the posttests. 



/ In "Treatment A> the ei^hasls was on counting .by ones.. The 
Students counted sets of objects and practiced reading and writing 
numerals associated with the sets. Two of the lemons late in the 
sequence related tyordigit numerals to tens and ones. 

In Treatment By. students did not count beyond ten. The emphasis 
vas on grouping sets by t^ns and ones and developing meaning fiit-C<?o- 
digit numerals from these groupings. The oral number names were* 
associated with the numerals late in the sequence. 

In Treatment C. the emphasis was on counting by tens. This 
instructional sequence was- very similar, to Treatment A except the 
students counted by tens -rather than y^by ones. (Example: 10, 20, . 
30, 40, 4l, 42' rather than 1, 2, 3,/ ... 39, 40, 41, 42) 

There werie two dependent measures. The Skills Achievement Test 
consisted of 24 translation tasks. A number was represented by one 
of the three types of representation (concrete, oral, or numeral) 
and the children were asked to translate to one of the other types, 
there were four items foi? each of ' the six translations. 'The Appli- 
cations Test consisted of 16 I'tems. There were four eacih involving 
the number line, comparing numbers, writing a numeral for a given 
number of ones and tens, and adding or subtracting a one or a ten 
from a given number. The retention tests were similar^ however, 
there were only half as many items pn each test. 

Hultlvariate analysis of variance was used on the Verbal—^ 

Symbol and the Conservation Pretests and for each dependent measure 

at both the posttest and retention test st^age. The experimental 

, ■ » . t 
unit was the mean treatment group score within a class. 

4. Findings 

a. No significant differences were found among the treatments 
on the pretests. 

b. No significant differences were found among the treatments 
on the posttests. ' 

c. There was a significant difference (p < .05) among the 
treatments on the retention tests. Discriminant analysis 
Indicated the Treatment C was superiorto Treatment A, 



iHlilch 'in turn was superior to Treatment B, However, the 
difference between any two treatments is not necessarily 
significant. 

5. Interpretation ^ - 

The relative weakness of Treatment B is Interesting because of 
th^ recommendations for it and the intuitive appeal of developing 
tmderstandin^ p|||pr to symbolization. This result is consistent with 
the findings of Rathmell (1972). 

Mb8ft».Df the students in Treatment B were observed using or d^.nary 
counting behavior to obtain answers on the tests. They had not prac- 
ticed this skill during the experimental treatment. Apparently, 
Treatment B did not alter the mental structures ^e children already 
had. The new knowledge was absorbed in the, existing structure, but > 
the preexisting counting behavipr continued. 

It is not surprising that Treatment C had a higher mean score 
than Treatment 4. Treatment C was essentially a more efficient 
approach to Treatment A. 

Abstractor's Comments 

The experimenter should be commended for. conducting a good study 
on an important topic. This study suggests th^at^counting by tens is 
a viable approach to helping children learn two-digit numerationjf^ 
however, it does not provide specific information about how this 
counting helps. The following discussion about the thinking that 
children use is intended for future research consideration. 

The effect of counting in the development of two-digit numeration 
has been investigated. Since "the difference between the three treat- 
nents is almost entirely attributable to the Skills Achievement Test," 
it is appropriate to analyze how the counting skills that ^ere taught 
night help students perform these tasks. ♦ s^^^ 

The six types of translation tasks on the Skills Achievement Test 
are illustrated by the arrows in the following diagram. An c^xample 
illustrating three different representations of fourteen is also 
included. 




Consider how learning to count by ones beyond ten might help a 



child perform these translations. Given a concrete model, the child 
could count the objects one by one and determine the oral number name. 
Conversely, given an oral number name, the child -could count objects ^ 
and represent the number with a concrete model. Admittedly, the pro- 
cess of counting large sets by ones is not very efficient, but 
children who possess this skill would be capable of performing these 
translations. Counting by ones seems to offer little aid in making 
the other translations. ' 

Counting by tens should help children make the same transla- 
tions. This counting process is simply more efficient. Like count- 
ing by ones, it will be little help in making translations to and 
from numerals . 

^ Now consider the effect of ne\fer having children count beyond 
ten^ This counting and the resulting groups of tens and ones will 
not determine the usual oral number names. For example, if a child 
is given thirty- four objects and asked how many there are, the group- 
ing will help the child determine there are 3 tens 4 ones. But, 
unless the student knows that 3 tens is thirty, the student will 
not be able to determine the number name thirty-four. The same 
knowledge is necessary in order to translate from the oral number 
name to a concrete representation if counting beyond ten is not 
permitted'. Translations between concrete models and two-digit 
numerals are the most likely to be aided by this grouping. But 
even this requires that a child also know the relationship between 
sets of tens and ones and the recording scheme for two-digit 
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numerals. This counting and grouping. wiU be little^ valuejln reading 
and writing 'numerals, ,^ \ f ^ • 

It aeems reasonable, based on the evidence from this s,tudy and 
the previous argument , that counting by t ens. ^ shows promise of helping 
children with 'translations betv^en oral number names and concrete 
moHls. It also has the added feature of Involving groups of tens 
and ones which in turn can be related to two-digit numerals. It 
should be noted that countii^g by tens can also be a means to helping 
children learn that 3 tens is' thirty, 5 tens is fif ty,, 2 \ens is , 
twenty, etci This knowledge makes tiie translations bet^ween concrete 
models and oral nWhier names even easier. *" ' ^ i.^r 

. An examination of the lesson plan's for the three instructional 
sequences in this study: (as described in th^ dissertation which is 
the basis for this article) indicates the thinking that children are 
expected to use when readiiig and writing two-digit numerals. It is 
^stresse^d that teens begin ^ith 1, twenties begin with 2, thirties 
begin with 3j etc.^ This amounts to using a left-right scheme for 
reading niftierals ahd'^^bi^^ le^^d^^ a sound-sequence scheme fox t 
writing Numerals. Tf\a £h±ld is asked to write ^e numeral for 
seventy- three ^ the souud-sfequence is seven-thtee^' The numeral i? 
then written left to right using the numerals in , the order they w^ere . 
heard. However, this process can lead, to reversals for the teens ^ 
where the number of ones, rather than 'the^number of tens, is aaid 

first. V . 

The highest mean scorfe on the posttest for this study was\42 
percent. The abstractor, using instructional sequences similar; to 
the ones in this study, found that fii:st-grade children made rela- 
tively slow progress in learning to read ^nd write numerals (Rathmell, 
1972).. Clearly the instructional sequences used in these studies are 
not as effective as n^^| bj^ expected from meaningful instruction. 

It seems plausiwIPthat children^ would be able to learn to use 
their knowledge (1) that 2 tens is twenty, 3 tens is thirty, etc. 
.and (2) that numerals are recorded* by ^he number of tens and ones as 
a chain of reasoning wh|ch would make reading and writing numerals 
more meaningful. A child thinking in this way woul'd almost certainly 
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be more capable of. transfer than a thild who reads and writes hwerals 
by using a left-right sound-sequence approa^gji. It remains ^to deter- 
aliie the specif i<:' effects of teaching "these counting skills and 
tbinklrtg strategies. i ) 

Ref crcnceS • ' * ^ [■ ' " 
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Behr, Merlyh J. and Eastman, Phillip M. DEVELOPMENT AND VALIDATION OF 
TWO COGNITIVE PREFERENCE SCALES. Journal o f Evperiniental Ed ucation 
4(5: 28-34; Spring 1978. / 



Abstract and comments prepared for I.M.E. by MICHAEL BOWLING,^ ^ 
« Stephens College. v ' . 



1. Purpose 

the- stated^piirpose was "the dev^loiJtoent of two scales to measure 
the cbjKiitive Si^f erc a comparison of three popula- 

tions^wsed oM Mese scale scores". . s'" ^ ■ " 




)67 stHd^, Jravers et al. investigated the cognitive pre- 
^115 seventh-grade students by presenting the subjects math- 
Concepts in three modes ~ graphic, verbal, and symbolic. The 
^wey^ asked to intiicate a preference for one of the three pre- 
;, the choice representing the mode whi^h they would prefer 
/having their teachers present it to them. 

In the present study, the/authors investigated the PPtentlai. of 
^cognitive preference and scale/^easurement for two reasons: 

(1) "It was consideredrlfighly probable that the scales would 
discriminate between subjects and thus certain group's of ^ 

' people would exhibit similar cognitive preference scores; 

' moreover, it was hypothesized that these scores would \ 
serve as good predictors for the mode of Instruction 
from which groups of subjects would learn best." 

' , » * ..... 4 . ' 

(2) ^•It was considered probable that the cognitive preference 
: ' ^ sc'ored of prospective or inservice teachers might be ~ 

changed through instruction." 



: Research Design and Procedure . 

.Working from the Travers instrument, the authors constructed two 
separate cfognitive preference scales — one (FS) to measure a figural- 
ftyiiibollc preference, the other (ID) to measure an inductive-deductive 
preference. Each scale consisted of items whlx:h presented seventh- or 
ei^hth^-grade material from arithmetic, algebra, number theory, and 
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geometry. Each item on the FS scale' presented a concept in^ a figural 

nod.e (picture or diagram) and a symbolic mode (formula). Each Item 

on. the ID scal^ presented a concept In an inductive. mode (two examples, 

then definition) and a deductive mode (definition, then two examples). 

The PSo«(ID) scale was scored by assigning a value of one for each 

• J* * ■ • ' ' . . ' 

figural (deductive) response, zero otherwise. ^ 

A pilot administration of the ^cales (N = 92) was conducted to test 
tor effects due to the order In which the scales were given. It was 
concluded that the order "would not significantly affect the dlstrlbu- 
tlon of scores" on either scale. 

The scales were then admlnlstercid to two Intact ^classes and a 
grdup of elementary school teat>hers (N = 40) . The classes were a, 
frcdhman/sophomore mathematics content course for prospective elementary 
teachers (N K 92) and an upperclafes mathematics methods course for the 
same majors (N = 38)i ^ ^ 

Internal-consistency reliabilities (KR-20) were computed for each 
scale by group (except for the group of teachers). Mean, standard 
deviation, range of scores, Hurtosls, and skewness were reported for 
each ^cale by group, and a ^xl analysis of variance was conducted to 
determine whether the three groups differed In their mean scores on 
eitfafer scale. . , ^ 

4." ' Findings 

Reliability coefficients were between .85 and .91 for both scales 

with the intact classes. Significant differences (p < .01) in skewness 

were found for both the content class and the teachers on the ID scale. 

ReaYly the full range of scores appeared for both the FS (1-37, 39 items) 

'and the ID (3-32, 32 items) scales. 

For both scales, the F-value of the analysis of variance was 
* 

significant (p < .01). Post-hoc analyses of the mean scores (Neuman- 
Keuls test) determined: . ( 

(l)r'The methods class and the teachers were significantly 
' (p < ^1) more figural in their preferences than the 
content^ class. 

^ (2) The content class and the teachers were significantly 
(p < .Ol) more deductive than the methods class. 



■ 5. Interpretations 

The authors- conciuded that bo^h scales will discriminate between , 
subjects and that "Some support' exists to substantiate the conjecture 
that groups of people with different experiences or training 'exhibit 
•different cognitive preference." 

It; appeared that a group's cognitive preference could be attributed 
to the type of instruction and experiences it had recently. undergone. 
For .example, the higher figural scores for the methods class and the 
teachers might be a product of the ways in which mathematics was pre- 
sented in the methods course and was taught by the teachers at the 
elementary school level. By the same token, the content class was 
^ probably exposed to a more symbcJlic presentation of concepts. 

Cited as a limitation to conclusions from the study is the "first 
attempt" accuracy of the scales as cognitive preference measuring devices 
In particular, it was felt that not enough attention was given to in- 
suring that comparable levels of sophistication existed for both modes: 
of presenting each concept. 

The question of whether cognitive preferences are highly correlated 
jrtth mathematical achievement under instruction in the preferred mode 
ws «een as the next step in determining the potential of the scales. 

Abstrag^tor's Commentis / ' 

authors' objectives for the study were commendable. If a - 
student- prefers presentations which are more figural in style' than 
#y?>bolic,,<>r,more inductive than deductive, then it is reasonable to - - 
asxpect- the student to learn more when material is presented in that 
mode. 



Unfortunately, the cited limitation in instrumentation is even 
more debilitating than acknowledged. The scales were adapted from an 
fixl*tihg instrument, but there is no report of tests for content, con- 
•struct, or even face validity. The scales exhibited differences be- , ' 
tween groups, but it is doubtful that it is. known what these difference^'' 
mean. The focus of the investigation should have been on instrumenta- .'J 
tlon (as advertised in the title) and construct definition, not hypo- 
thesis: testing. V 
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There are several basic questions not addressed by the paper 

(1) Is "cognitive preference'^ learned? ' Is the symbolic " 

■ . > • ■ ■• 
mode simply at a higher level of abstraction than 

the.figural? Bruner's writings might suggest that 

a person moves frqm one mode preference to another 

as he becomes more familiar with the concept. 

(2) When was the study conducted? No reference cited - 
is more recent than 1970. 

(3) Would not chl-square testing be more appropriate 
for the scale scores than ANOVA? At any rate, a 
tBore conservative post-hoc test than Newman-Keuls 
should have been used (e.g., Scheffe). 

(4) Were there differences In preferred modeby subject 
matter? 

(5) Would not an It em'^ana lysis following a trial run 
with the scales produce suggested revisions which 
might have alleviated the authors* concerns about 
homogeneity of Item: sophistication?' 
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Brush, Lorelei R.; Brett, ^ Leslie J.; and Sprotzer, Eve R. CHILDREN'S 
DIFF;ICULTIES on quantitative tasks : ARE THEY SIMPLY A MISUNDERSTANDING 
OP RELATIONAL TERMS? Journal for Research in Mathematics Education • 
9; 149-151; March 1978. 

Abstract and coxmnents prepared. for I.M.E. by BARBARA PENCE, 

Stanford University. ^ * ^' 

J ■ • 

1. Purpose ^ ^ 

This study investigated the claim that four- to six-year-old 
children who make errors on simple quantitative tasks are merely misunder- 
standing tjji^ experimenter's language, 

2. Rationale 

According to the Piaget'ian model, children's difficulties with number- 
tasks are not caused by simple linguisties misunderstanding, but 'are rooted 
in conceptual difficulties. Earlier research conducted by the author 
(Brush, 1978) produced error patterns which neither confirmed nor denied 
the effect of language comprehension.' Further investigation of the role 
of language in errors niade on simple quantitative tasks was called for. 

3. Research Design and Procedures . * 
A simple two-treatment comparison was used. Sixty-four children 

(32 males and 32 females) from a t^edominantly middle-class community, 
with 32 children aged 4.0-4.11 and 32 aged 5.0-5.11, were randojody 
assigned to each of the two treatment groups. Each group received two 
training tasks and eight experimental tasks. The trainlag tasks helped 
the students examine two Jars of marbles. In the no "more" group, the 
students were asked, "Which jar of marbles will fill the" board?" The 
"more" treatment group was given the identical task but asked, "Which jar 
has more marbles in it; which q^ar of marbles will fill the board?" 

The eight experimental tasks (simple addition, addition inverse, 
simple subtraction, subtraction inverse, complex addition, complex sub- 
traction, additiorr and^nequality,/ and subtraction and inequality) were 



md^nequaiiLty , / 
:ifidivid4i;^^. 



given to all subjectl'Widividii^yr^. No board .was present during the 
experimental tasks for either group and in both cases the subjects were 
asked to compare the resulting number of marbles in each of two jars. 
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Ihe discussion for the no "more" group centered on which the jars of 
narbles would fill the board, while the "more" group discussed which 
jar Aad more marbles ' in it • 

Performance of the "^groups was measured by the meap number of 
.correct responses within and across the tasks. Results were presented 
In a table which gave the means and corresponding percentages for each 
experimental task. No standard deviations were xepor5:ed and no d^ta 
were given. Analyses included simple t-test comparisons for each task^ 
and for the complete treatment means. No multivariate analyses were 
reported. ^ ^ 

4« Findings 

-There were no significant differences between the performance of 
the "X)rc" and no "more" treatment groups. 

5m Interpretations 

The authors' interpretation was that these results showed that 
"children's difficulties with simple arithmetic tasks were not purely 
linguistic, at least they did not disappear when relational terms were 
reaoved." 

Abstractor ' s Comments 

1 question the authors' conclusion both in terms of design and 
atatistics. The design of the study involved only one relational term, 
^^re*S^nd the . training process, asked the student to make a transformation 
trWiXhe concrete equivalence of 24 marbles and 24 spaces on a board to the 
relational term "more". That is, when the number of marbles in the jar 
vaa equivalent to the board spaces, it is said that there are "more" 
marbles in that jar than in the comparison jar. The general izab ill ty 
df this Study only marginally includes the use of the^ term "more" and 
certainly does not extend to relational terms. 

Even though the statistics presented failed to give Important infor- 
mation such as standard deviations and also failed to compare the results 
aa correlated multivariate data, the table of means contained a very 
"Intaresting pattern. For the tasks of simple addition, simple subtraction. 
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complex addition, and complejc su^^^^^actiQj^^ ^j^^ p^^^o^^fice; df the ^ 
••more" group exceeded 90% corrects* an<i tiiS^^^ ^^^n the performance - 
of the na "inore" group in all bu*^ ease 0^ ?ther four tasks - , i 
(aSiditlon. Inverse, subtraction i^^^^s^e, additi^^ inequality, and | 
subtract ion and equality.) , tfee P^^^^^tage cotf^^*^ ^'more'V group 5 

varied fr^ 50% to 65.6%; for tb^ ''moj.^u g^ot^P» it. varied from 65-6% 
to '71. 9%, For each of these ta5l^^» the p^rfoJ^^" ^^ ^^^ "more" ; 
group was higher than that of tb^ "mo^e" group* ^^^^inin^ the results 
across the two sets of tasks it ^°^ld ^ possi^^^ hypdihesize that 
for the simple tasks, the existe^^^^ of ^j^^ ^^cj "more*' fa|iritated 
formance, while for the difficuJ^^ (pr j^^^ coU^^^^ ^^sks,|t^^ 
of the vord "more" (or at least ^^qui^ed t^^^^^^^^ti^nX' interfered . 
with the performance. Since no ^^^^^^td ^jg^'^^ti^^^ ^ere reported, it 
cotild be that the differences be^^^en meang if ^^l^iflcaht and should 
be Ignored. The replicated eff^^^ like t^^^^Bf* however, interesting. 

The differential effect for 4.o-^ n ^^M;P':"5.11 age groups ^ ■ / 
vafllnot presented. I miss this ^^^^^sitioi^ si^llBj^"^liAg^^ 
with the 5. 0-5 111 age group and be ^ ^jo^^i^Swrfu^ 
than the two-task transformatiotJ ^^^^itxtng provi^^^ ^ this study. ^ 



Eastman, Phillip M. and Salhab, Mohammed. THE INTERACTION OF SPATIAL 
VISUALIZATldN AND GENERAL' REASONING ABILITIES WITH i^ISTRUCTIONAL TREAT- . 
KENT ON ABSOLUTE VALUE EQUATIONS. Journal for Research in Mathematics 
Education 9: 152-154; March 1978. V 

Abstract and comments prepared for I.M.E. by BILLIE EA^ SPARKS^ 
Unlyerslty of Wisconsin-Eau Claire, \ 

1, Purpose 

This was an aptitude treatment interaction study using absolute 
value equations as. content. Specifically, using multiple linear 
regression will an interaction be found between treatment (algebraic 
versus geometric instruction) and two aptitude variables (spatial 
visualization and general reasoning)? 

1. Rationale 

The aptitude treatment: interaction study has been used In a series 
of studies (Carry, 1968; Webb, 1971; Eastman, 1972) to assess the pre- 
sence of an interaction between graphicial and analytical instructional 
treatments and spatial visualization and general reasoning aptitudes. 
Carry and Webb used quadratic inequalities for content and found no 
significant interaction. However^ using the same content Eastman 
found the hypothesized significant interaction, this study was con- 
ducted to see if the interaction found by Eastman would also be found 
using different content, specifically absolute value equations-. This 
. was undertaken to provide insight into how instruction may fife best 
Individualized to mesh with learner characteristics. 

3, Research Design and Procedures ^ ^ • 

Fifty-nine elementary education majors enrolled in two sections 
of a methods course at the University of Texas were the subjects 
utilized for the study. The subjects were randomly Assigned to two 
treatment groups . 

The study was conducted over a four-day period. On day one. 
Abstract Reasoning Form A from the Differential Aptitude Test Battery 
was administered . as a measure of spatial visualization aptitude, and 
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Necessary Arithmetic Operations from the Kit of Reference Tests for 
Copiltive Abilities was administered as the measu(j:6 ^of general reason- 
ing. On days two and -thr^^ programmed' instruction sequences were 
studied by all subjects. One treatment group studied materials using 
the algebraic definition of absolute value and were instructed to 
y- solve ail problems by an algipbraic process using no "visualization. 

^ The other treatment group studied ma terials^^e fining absolute value 
is distance on the number line and were instructed to solve all 
problems by drawing a graph to help visualize the solution. t)n day 
four» an achievement test measuring learning and transfer admin- 
istered. 
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Findings 

There was no significant difference betweenr achievement test 
means for the two treatment groups. 
. The main hypothesis concerning aptitude treatment interaction was 

'tested via multiple linear regression analysis. The interaction was 
found to be statistically significant (p < 0.04). 

5 . Int erp re tat ions 

The authors state that this study shows that Eastman's finding 
0 on aptitude treatment interact;ibn is generalizable to other content. 
They^nclude that researched need to continue varying the content 
with similar studies in order to provide more infgrmatlon on optimi- 
sation of the learning situation for mathematics students. 

A. 

\ " ' 

^ Abstractor's Comments 
Since this is a brief report, the soundness oi the instructional 
sequence and procedure is hard to evaluate. However, the need for 
such studies can hardly be questioned. At'-th€"heart of the phrase 
"Individualization of instruction" is the understanding that differ- 
* ent .students learn differently by different methods. Which students 
and which methods are what aptitude treatment interaction research 
should tell us. 



The long series of studies of which this is the fourth seems to 
Indicate that as research procedures are made more precise the expected 
Interaction will be found. It would be hoped that more studies using 
different content' and different types of subjects would be conducted 
using a similar research format. 

Of question in the present study is the particular instructional 
format utilized, that is, programmgid instruction. Since no achievement 
levels are given, it is difficult to assess whether this was an effec- 
tive procedure with either type of student or instruction. However, 
the mode of instruction is also important to individualization and 
may bie interactive with treatment and aptitude, 

^ Al80» since <JUality instructioh usually depends on-alternative 
^tructional procedures, to explain thoroughly; m^iybe an algebraic \ ^ 
and geometric approach fcr all students would have been best, A \^ 
third treatment group wl/h the methods combined would have been an 
interesting addition, ^ 
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Engelhardt, J. M. ANALYSIS OF CHILDREN'S COMPUTATIONAL ERRORS: A 
QUALITATIVE APPROACH. British Journal of Educational Psychology 47: 
149-154; ^une 1977. 

Abstract and connnents prepared for I.M.E. by DONALD J. DESSART, 
The University of Tennessee, Knoxville. 

!• - Purpose 

This study was designed to replicate and extend an earlier study 
by Roberts (1968)on failure strategies. ^ 

^2. JBatlonale , 

Engelhardt observed that tnumerous studies had been conducted 
related to arithmetic achievement, but ^ . little attention has been 
focused on the qualitative aspects of children's errors, i.e., the types 
of errors they exhibit." The earlier study by Rpberts was identified 
as an Investigation in which an attempt was made to clarify errors 
according to the students^^^thods of attack (called failure strategies). 
Roberts identified four classes of errors: wrong operation, obvious 
computational error, defective algorithm, and random responses. Engel- 
hardt was concerned that: (a) the class of random responses appears 
to be a "catch-all" for errors which do not fit into other classes of ^ 
errors; (b) the class of defective error type has a sufficiently large ^ 
number of subdivisions that merit separate consideration as error types; 
luid (c) no remedial measures are Inherently suggested by the defective 
algorithm or random response types of errors. Based upon these obser- 
vations, Engelhardt felt that Roberts?- study merited replication .and 
extension. 

3, Research Design and Procedures 

. ' The sample for the study consisted of a random selection of 198 
students from the third and sixth grades of the Greater Phoenix area. 
Of the 198 pupils, 71 were selected from a rural district and 127 from 
an urban area. Pupils from both areas were easily represented by gr^de 
level and sex; and students from the rural areas were equally represented 
from four ethnic groups: Anglo, Mexican-American, Indian, and Black. 



During a two-week, period, all pupils ve^e^ t^s^^d using 84 compu- 
:; taition items from the Stanford Diagnostic Ar^^thineti^ Test,. During 
the administration of the test any unusual b^bavia^^^, such as finger 
counting or saying "plus" in subtraction, wet^e tjot^^* No tfl^*\^its 
were imposed, and students were encouragdti ta complete only as manj 
Items as they felt competent to complete • ^t: w^s ^oped that this 
would discourage random guessing on the part q{ sttJ^^^nts, 

After the tests had been administered, tl^e in^^o^rect items were 
identified and analyzed to determine classes er^^^s- Finally, the 
error types within classes were studied to determiti^ any generalization^ 

4. yindlnga /"^^ 

Th^ analysis led to the identification o;E eigtit types of errors. 
These are: 

(«)' Basic Fact Error: a computation invo^^ving 'error in recalling 

a basic number fact< - 
Cb) Defective Algorithm: the execution a s^^^ematic (but 

erroneous) procedure. 

(c) Grouping Error: error caused by a lacNjc 'of attention to the 
positional nature of our number syst^^, 

(d) Inappropriate Inversion: a reversal of ^o^e critical part of 
. the^ compuational procedure. 

(e) Incorrect Operation: an operation otl^er th^A the appropriate one. 
(f )^ In^otiiplete Algorithm: a correct algorithm is begun, but is 

abOrted-of feome critical steps are ^^mitted' 
(£) Identity Errors: "0" or "1" is used tn ^ w^y that suggests 

confusion concerning identity properties, 
(g) Zero Errors: difficulty with the concept J^ero. 
5he_students in the sample attempted 13f6Q7 jt^m^ and committed 
^TTofi^ ini T9279 items. Since more than one et^or tyP^ was committed 
Inr certain Items, the total number of errors (Iby typ^i was 2,687 (as j 
sunaned by the reviewer from Table 2, page 153), Th^ l^ercentage distri- 
bution by error types (see Abstracter's Comments) l^^eported as follows: 
Basle Fact Error, 38%; Grouping Error, 22Z; :ttiappiropriate Inversion 
Error, 21Z; Defective Algorithm Error. 18Z; ^ricompl^te Algorithm Error, 
7%; Zero Error, 6Z; Incorrect Operation Error^ ^xtd Identity Error, IZ 

ERIC 31 



5* ^ Interpretations 

As can be seen from above, four error typ^s (Basic Fact; Grouping, 
Inappropriate Invers;Lon, and Defective Algorithm) accounted for most 
of the errors. Thdf author concluded that the"ferror type which appeared 
to distinguish highly competent f rojn less competent performance Vas the 
defective algorithm type error, since virtually none of the top quart ile 
performing students committed this type of error 

Abstracter's JComments ' 

Early In the report, Engelhardt observed that . . little atten- 
tlon has been focused on the qualitative aspects of children's errors . • • 
vhlth provided him motivation for this study. While ^here is a need for 
studies of computational errors and such studies have ^considerable merit, 
it is not entirely true that little work has been done^ A review of 
NCTM*s Classroom Ideas from Research on Computational Skills , 1976, pages 
Zl-^ZS, 'reveals that this subject has been the focus of no less than 15 to 
20 studies in the past 25 to 30 years. 

In Engelhardt 's Table 2, 'distribution of Errors by Type" (p. 1^3), 
the reviewer calculated the sum of the "total" colii^nn to be 2,687 etrors 
for' a total of 117 percent! In recalculating the percentages using ^ 

2»687 as a base rather than 2,279 :(as used in the study) , the reviewer 

■J ' ■ ■ • ■■ - .■' . i * 

found the distribution of errors to be: Basic Fact, 32%; Grouping, 19%; 

Inappropriate In^^erslon, 17%; Defective Algorithm, 16%; Incomplete 

Algorithm, 6%; Zfero, 5%; Incorrect Operation, ^4%; and Identify, 1%. 

It is paradoxical that one finds computational errors In a study on 

computational errors. It seems to Imply that the classification of error 

typeis *is far from <comple*te! 

^ Engelhardt 's study represents a serious attempt to define more care- 
fully types of computational errors. The means of rdmedi^tlon particularly 
related to such technological advancements as computers and. calculators 
are sorely ne^ed, particularly as the competency test movements gain 
momentum in many states. < 

f i • ' ' \ . ■ 
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Ginther, Joan R. J PRETRAINING.CHICANO STUDENTS BEFORE ADMINISTRATION OF 
A'MA.THEIttin:iCS PREDICTOR TEST.^ Journal for Research in Mat:heiDatlcg Edu- 
cation 9 1 118-125; March 1978, ' 

Abstract and connnents prepared for I.M.E. by F, RICHAlU) KIDDER, ^■ 
Longwood College. ^ ► 

. 1. ^ Purpose 

This study examined the effects of intervention 'on twp laathematics 
predictor tests, the Arithmetic Rq^aisoning Test and the Missing Words 
Test. In particular^ does pretraining on similar ^tems increase the 
reliability and predictive power of these tests when-used to predict ^ 
" the mathematical achievement of seventh-grade Chicano students? 

2. . Rationale - . ^ ^ 

Generally, ability tests which are good predictors K)f mathematical 
achievement for Anglo students are not satisfactory predictors, for 
Chicano students. Bemal (1971) found that Chicano students benefited^, 
significantly on mental ability tests from an intervention that per- 
mltted them to learn the test marking strategies, whereas Anglo students 
did not gain from intervention. Since Bernal (1971) did not report the 
reliability or predictive power of the test following the Intervention, 
Glnther examined these indicators as they pertained to -the Arithmetic 
Reasoning Test and. the Missing Words Test. * 

3, Research Design and Prxicedures 

Subjects for the experiment were selected from seventh-grade 
stude^ts in a junior high school with a large Chicano population 
(44 percent of the participants were Chicano). A subject was classi- 
fied as Chicano if he or she had a Spanish surname. Those students 
with English as a second language (ESL) were excluded from the study. 
A total of 136 studenp^participated in the experiment. 

Each subject was given five pretests: (1) Missing Words, (2) 
Arithmetic Reasoning, (3) Computation, (4) Comprehension, and (5) 
Factors and Primes. Each was also given a posttest, Factors and 
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P^rlmes. Each participating seventh-^rade class was \randomlV. ^ivided 
into two groups ^with Xhe following p^training-pretes^ting'scK^dule: 



Day 1: 



Day 2 : 



group A : 

Pretrain on Arithmetic 
Reasoning Pretest 
(approximately 30 min.) 

Administer Arithmetic Reas 

Group A 

Administer Computation 
Pretest (13 min.) and %, 
Comprehension Pretest^ 
(17 min.) 



Group B , 

Administer Computatiopi^ 
Pretest (13 min.) and j , 

Comprehension Pretest (17 min. ) 

■ 

retest to entire classjjfS min. ) . 

Group B i ' 

Tretralrl on Missing Words Pretest 
(approximately 30 min.) 



Day 3: 



Administer Missing Word^^^^retesifi^ entire class (5 min.)i 

Administer Factors and Pritnes^^Pf^L^st to entire class 
(approximately 10 mih.)..;j 



The pretraining activities centeredS^ 



test-taking strategies, not 



"coaching'V for the tests, v 

After pretesting, subjects studied ^ctoVs and primes at their own 
pace In a programmed text. Upon CompletS|jpn , this unit of study, £he 
achievement posttest was administered. Threfe months later, at the 
beginning of the eighth grade\ eacB subjecto \fas given a retest. 




4« Findings 

Item analysis and stepwise yegressijgg/w?re separately 
for each group. On the Arlthmelsic Reasoning Pretest, Chicanes wlth% 
pretralnlng had a reliability ^^ndj^^Cr^nbath * s Al^ of .57, compaire4 • 
to .26 for those Chicanes with no^^l^raining. For non-Chicanos, the 
indices wer^.59 and .58 respectively for those receiving and not 
receiving pretralnlng. The correiatfbn indices of the Arithmetic 
Reasoning Test to the Factors and Primes Test were .67, .40, .53, anil 
•49 for Chicanes with pretralnlng. Chicanes with no pretralnlng, non- , 
Chicanos ^ith pretralnlng, non-Chicanos with fto pretralnlng respec- ^ 
tively. f 

For both Chicano and non-Chicano grotips/ pretralnlng on the Missing 
Words Test did not increase the rreliaLbilit|y; however, pretralnlng did 
produce an increase in predictive power, J^nificant at the *15 level 
for Chicano students and .14 level for the non-Chicano students. 
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The ;reliability Indices on the Arithmetic Reasoning Test in the 
retention Study increased from .57 to .72 for Chicanos receiving pre- 
tr^ining, decreased from .26 to .08 for Chicanos not receiving pre-^ 
training, and remained stable for non-Chicano students. 

r\ ■ ■ • _ - ; ■ ■ .■ ' 

5. Interpretations 

Pre training improved the reliability of the Arithmetic Reasoning 
Test for Chicario students, but did not for non-Chicano students. For; 
Chicano students the predictive power was improved, significant at the 
• .08 level.- ' ' ' ■/ ' 

For both ethnic groups pretr^ning on the Missing Words Test did 
not- increase its reliability — the reliability for this test being high 
for all four jgroups. Pretraining on this test appears to have improved 
Its predictive power for non-Chicano students but not for Chicanos. 

The retention test showed that the effects of the pretraining were 
retained and in general, the resultls tend to confirm Bernal's (1971) 
findings that Chicano students benefit from intervention that permits 
them to learn test-marking strategies. 

Abstractor's Comments 
Ginther suggests that the results of her study .^re important to 
anyone working with Chicano students. Intuitively, i would agree, but 
do the findings^ justify this statement? 

In designing an experiment, it is basic that the statistic^ 
analysis be planned in detail before a single datum is collected. 
Would an experimenter accept. In advance, significance levels of .08, 
•14. or .15? It is doubtful. Hence, Ginther's statements on signi- 
ficance are suspect. Does the correlation .67 as compared to .40 
really indicate that pretraining on the Arithmetic Reasoning Test 
ImRjToved its predictive power, that is, is the .08 level really 
-^significant? Is the predictive power of the Missing Words Test 
i increased by pretraining when it was "significant" at the .15 level 
for Chicaho students and at the .14 level for non-Chicano students? 
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Why were Chicanos with English as a second language removed fxom 
s^the study? Would we not like to make predictions as to their prob- - 
able mathematics achievement also? vv' i 

The abstractor agrees with the^ experimenter that the st'ui^r needs 
to be replicated. It needs to be replicated in part because of its 
significance to the educational community and in part because of the 
questions raised herein. 
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(k)od/lhomas L. and Beckernan, Terrili-M. TIME ON TASK: A 
HATURALISTIC STUDY IN SIXTH-GRADE CLASSROOMS. Elementary School 
Jottiaal 78: 193-201; January 1978. 

Abstract and comments pret)kred for I.M.E. by KENNETH E. VOS, 
College of St. Catherine. 

1* Purpose 

The prlmaxry purpose of the study was to determine if learner 
... '\ , . • •. . 

Involvement was different for high, middle, and low achievers. A 

secondary purpose was to find out whether learners were more involved 

In some aqademic subjects than in others and whether specific types of 

classroom activities were associated with higher or with lower levels 

of learn€^ involvement. 

2. Rationale . * 

It has been established that involvement in learning tasks is a 
necessary condition for school achievement. Mastery of material by 
the learner occurs only if the learner is involved in some way such 
as reading, reacting, or responding. Therefore learner involvement 
should be related to both achievement and the type of classroom 
activity.' 

3. Research Design and Prgcedure ^ \ 

The Investigation involved six classes of sixth graders from two 
different schools. The classrooms were organized primarily as self- 
contained rooms. No class size or total number of learners was given. 
Information about the six teachers was not included in the study. 

Data were gathered by six different coders using an observation 
technique. A total of lA hours of coding information was collected 
in each classroom. The coding information was collected In four areas 

(1) Instruction setting: whole class with or without teacher; 
small group with or wifcl^i^ut tether 

(2) Type of activity, e.g., wa^|^ for teacher, writing, 
drawing, talking - 



(3) Academic subject 
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■ (4) Level of task involvement ' « 

(a) Definitely involved— learAer engaged in the assigned 

task -"'^^ , ■ ~ 

(b) Definitely ribt — behavioral evidence to indicate that* 

the learnei^ Is not involved 
V (c) Can't tell— -no behavioral evidence or conflicting 

evidence . 

' (d) Misbehavior — inattention that is social in nature and 

d'l^stractittg to others 
The coders rated each learner in succession during the observation 
period/ \-- . • . ^ 

Assignment of lekyriers to a high, middle, or low achievement 
gr^p was done by ther clatssroom teacher. No achievement measure 
was used to assisl^jd.th this assignment procedure. 

Analysis of the data was descriptive. The most common measure 
was the percentage of learners within each level of task Involvements 

4. Findings / ' y 

Blgh achievers were more involved oh a task than low achli$vers 
Cdef^initely involved: 75 percent (high) vs. 67 percent Clow) ). 
Fenales across all achievement groups were observed to be more 
involved than males (definitely involved: 74 percent (jfemale) vs* 
70 percent (male)). ^ 
> During mathematics and spelling, a high percentage of thp- 
learners were definitely involved (mathematics, 76 percent; spell-^ 
ing, 79 percent). During reading, 70 percent of the learners were 
coded as definitely involved. 

Learner involvement was much greater on a task assigned by the 
teacher (definitely involved: 74 percent) in comparison witji a task 
chosen by the learner (definitely involved: 53 percent). 

The findings show that learner involvement declines when the 
tiM^cher interacts with the whole class and learner involvement 
Increases in teacher directed small-group activities. The most 
frequent activity for a learner was writing (22 percent), with 
listening the next most frequent activity (16 percent) During 
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the observation period, over 50 percent of the learner's time was 
•pent working privately. 

5. Interpretations 

It Is evident that teachers are using a variety of teaching 
settings within their classrooms. The stereotypic view of the 
teacher talking' to the whole class was not supported in this study. 

According to the findings, mathematics and spelling had the 
highest levels of learner involvement (mathematics ,5? 76 percent; 
spelling, 79 percent). The authors questioned if it was reason- 
able to expect iftuch higher involvement than possibly 85 percent. 
It would be reasonable to, expect high involvement only if activi- 
ties that are Intense are followed by activities which offer time 
• to relax or reflect on achievements. 

:^ A set of future research questions was given at the conclusion 
of the report. 0 

"*■ «. . ' ■ 

Abstractor's Comments 

The authors should be commended for attempting to* write a con- 

•clse report. It was an easy-to-rread report written for popular 

consumption. Unfortunately this desire to be concise (or possibly 

^vague) raises a myriad of questions: 

(1) Why were the class sizes' omitted? 

(2) Why was the total number of learners never mentioned? 

(3) What information was avalj,able about the six different 
' teachers? Would not the teaching style^<^ the- teacher 

Influence learner involvement? 

(4) What was the procedure for school selection? 

(5) What was the time period of observation? The report 
states 14 hours total per classroom but when did these 
14 hours take pldce? In two days? In seven days? Over 
six months? 

The questions above could have been answered in only one to two 
paragraphs in th* report. Why were they missing? 
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A minor point did disturb me. The tables (a total of nine) were 
printed at least three pages later than the written description of 
the tables. This lag reflects the inefficient table designs evident 
In the report. It would have been possible to report every bit of 
data collected using at most ,three tables. 

An interesting aspect of the report was the high level of involve- 
ment for mathematics. It would have been advantageous to have tlme-on- 
t#8k (average minutes per day on each academic subject) also studied in 
conjunction with this investigation. Ther% would seem to be a tie 
between time-on- task and level of involvement. This investigation did 
not address ^this issue. 

Given the concern for male and female attraction to mathematics, 

> • > , • ■ *. 

it would have been enlightening to have a male; and female breakdown 

for the level of involvement in mathematics. Over all academic sub- 
Jects, 75 percent of the females were definitely involved. In compari- 
son with 70 percent of the males. Also, 0.4 percent of the males were 
coded as misbehaving while 0 percent of the females were coded as mis- 
behaving. I bielieve these figures may show the bias of the coders. 

There is a basic question that must be asked concerning this 
report: does the mathematics education community need a research 
report to say "low achievers are less involved than high achievers"? 
My second-grade son has already conclig^d this obvious observation 
from his few years of experience in a classroom. 
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""Graeber, Anna 0.; Rim, Eui-Do; and Unks, Nanty J- A' SURVEY OF CLASSROOM 
PRACTICES IN MATHEMATICS: REPORTS OF FIRST, THIRD, FIFTH AND SEVENTH 
GRADE TEACHERS IN DELAWARE, NEW JERSEY, AND PENNSYLVANIA. Philadelphia: 

/ Rcscsarch for Better Schools, Inc., 1977. ■ ^ 

JU>8tract and comments prepared for I.M.E. by HAROLD L. SCHOEN, 
^University of Iowa. 

1. Purpose 

y This Study was a survey of mathematics classroom practices and 
teacher characteristics in grades 1, 3, 5, and 7 in Delaware, New Jersey, 
and Pennsylvania. Data were gathered via teacher questionnaires con- 
cerning time spent teaching mathematics^ use of motivators, classroom 
structure, classroom management, professional oppprtunities for teachers, 
and teachers' uses and attitudes toward uses of the hand-held calculator. 

2. Rationale 

The authors cite the Euclid Conference Report and th^l^|^OME 
Report as supporting the need for more dependable data on what actually 
happens in the classroom. The teacher questionniare was based on the 
1975 NCTM survey and influenced by several other questionnaires and a 
number of expert advisors. 

3. Research Design and Procedures 

, An original target sample of 3000 teachers was selected using a 
stratified sampling proc^edure to proportionally represent- rural, city, 
suburban, and metropolitan schools in the three states and in grades 
I9 3* 5, and 7. In early January 1977, each school's packet of materials 
was mailed to the school principals, who chose target teachers at the 
specified grade levels By the February 15 deadline, 1343 questionnaires'" 
(43Z) were completed and received. A stratified sample of 25 of the 
reaponci^hts was interviewed to determine how teachers interpreted the 
quefftlons. For the most part, questionnaire results are summarized in 
terma of the percentage of responses to alternatives within the constructs 
described in the Purpose section. Conclusions were based on these find- 
ings and on Insights derived from the interv4.ews. 
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4. Findings 

It Is not possible to adequately sunmiarize 30 tables of response 
frequencies'^ In the allotted space. Therefore, the author's most in- 
teresting and sometimes most unexpected conclusions based on these re- 
sponses are i^)orted. Of course, the choice of results for l(j|Fflusion 
here -must be blamed on the abstractor's biases. 

Concerning time, most schools had 180-184-day school years and 
the average school^^dSy was 5.25 hours long, with most mathematics classes 
meeting dally for 36-45 minutes. The most often reported- number of 
minutes of daily class time spent on selected activities were are fol- 
lows: introducing new work (11-15), practicing new work (11-15 in 
grades 1 and 5; 16-20 in grade 3; and 6-10 in grade 7), reviewing home- 
work (0-5 in grade 1; 6-10 in grades 3, 5, and 7), practicing review 
concepts and drill on basic .facts (6-10 in grades I, 3, and 5; 0-S In 
grade 7), and disciplining and managing non-mathematics oriented activ- 
ities (1-5). Homework was never assigned by 48.9Z'ol the first-grade 
teachers, while homework assignments four .times a w^k were common 
at the other grade levels. One basic textbook was used by most or all 
students in 81% of first-grade classes, decreasing to 63% of fifth- 
grade classes. ^ 

Concerning motivators, 58.5% of the first-grade teachers reported 
using manipulative materials Sally. This use decreased as grade level 
Increased, with 37.2% of seventh-grade teachers never using manipulatives 
The response pattern lors use of games and puzzles was similar "to that 
of manipulatives, although 42% of seventh-grade teachers reported using 
games and puzzles at least once a month. Over 50% of ^||^ respondents 
reported using metric measuring equipment less than once a month. At 
all grade levels surveyed, about 90% of the teachers reported that in 
mathematics they rarely or never use television, computer-assisted in- 
struction, calculators, or computer terminals. 

Concerning structure of the program and placement of students, 5055 
to 60% of the teachers reported that state mathematics objectives either 
do not exist, to their knowledge, or that state objectives exist but 
they do not use them. In fact, state mathematics objectives exist in 
all three states. On the other hand, district mathematics objectives 



were used to plan lessons by approxiraately 55% of the teachers, while 
over 70Z at all levels used basal mathematics textbook objectives to 
plan lessons. The most typical class sizes ranged from 21-25 in grade 
1 to 26-30 in grade 7. In first grade, 74.5% 9f the classes used het- 
erogeneous grouping, while by grade 7 this has dropped to 38.5%, and 
53.8% are homogeneous with a single group. Individualized instruction 
was used predominately by 10% of the first-and third-grade teachers, 
16% in the fifth grades, and 7% in grade 7. 

Concerning classroom management, 71% of the teachers at all grade 
levels reported having no classroom assistance of any kind. 

Concerning professional opportunities of teachers, in grades one 
through five about 48% reported not haying, and 42% to 44% reported 
having, a mathematics coordinator. Among seVenth-rgrade mathematics 
teachers 59% had nStheipa'tlcs coordinators"' and 40% did not. About 95% 
of teachers in gr^ades one through five do not have a membership ±4p^ 
mathematics teachers association, while 34% of grade 7 teachers are 
members of such an organizatipn. 

Concerning hand-held calculators, 94% of the teachers in grade one 
90.6% In grade 3, 79.6% in grade 5^ and 73.6% in grade 7 reported never 
using ^\ calculator in class. Teachers at each grade level indicated 
that the calculator was appropriate for a higher grade level. In first 

grade classes in which calculators were used, 84.6% of the users repor 

■ ( 

that the calculator was used to provide drill in basic facts. Approx- 
imately 80jf of the calculator users at the other grade levej^s reported 
using calculators for checking work. Most commonly cited reasons for 
not using calculators were lack of availability, prohibitive cost; and 
uncertainty about their effect on learning basic facts. 

5. Interpretations 

k few trends or themes were noted as follows. 

1. Although most teachers rely on and follow the sequence 
of One basic text, they often devise their own supple- 
mentary worksheets and materials. 

2. Evaluation for placement and assessment of pupil progress 
seems to be dominated by teacher-made measures and teachers' 
Infdtmal perceptions. 



3,\ Vhlle standardized tests are widely used above the first 
grade level,! they do not appear to play a major role in 
grouping procedures. ^ 
4« There is little evidence"^ of a movement toward metric 

measurement or the use of, hand-held calculators in the 

classroom. . ^^^"^^^ ^ ^ ^ 

5. Television, computers, and even manipulative materials 

have made few inroads into the curriculum. ' 
6:* While teachers believe that basic facts and computational 
algorithms are very important, the reported amounts of 
time spent on drill and practice did not reflect the 
concern for this area. 
?• Over half the elementary school teachers either do not 
haye or do not know they have a district mathematics - 
coordinator. With few exceptions these-tSachers do not 
belong to a mathematics teachers' organization and are 
not apt to see their journals. 

^ Abstractor's Comment^ 

The results of this survey are interesting. They are generally 
consistent with the results of three national surveys which will be 
summarized soon by James Fey in the Arithmetic Teacher and the 
Mathematics ^ Teacher . It appears that many curricular and instructional 
innovations were figments of tl^e imag4.nation of educational writers 
and, in. fact , had little impact on school practice. Fey also reports 
a strongly conservative attitude among teachers. 

Assuming these surveys are accurate, and the evidence is mounting 
to support that assumption, how should these findii}^ be interpreted? 
One interpretation is to view the teachers as a conservative (perhaps 
even lazy and ignorant) group who are tHe major cause of children's low 
levels of mathematics learning. Another view is to accept these find- 
ings as a part of real life in the classrooms, recognizing that teachers 
as a group ^re dedicated to children and their learning, but are faced 
with the very difficult task of meeting a broad set of needs of 25^ 
children for six hours a day. 
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If ve who write journal articles and oth^i^ %e0^ of wisdom in 
education respect" teachers as competent, sinc^^e^ a^^d capable of 
mq>ni|jyfii1 1y interpreting their own experience (vhi<^^ is vastly differr 
«nt Ijrdm our own), then it seems to me we are jeft ^-^th the second view- 
point* For educational researchers in the ai^gs of Curriculum and in- 
struction, this says that we go to the practitiot^ef^ for our theory. 
We begin by studying the real-world school situatic?*** not by referring 
to psychological theory or academic speculation (al^^ough these will 
surely have a secondary bearing on our ef forts). J'^^ni this point of 
view, if "modem mathematics," individualized in^tf^^tion, or any other 
Innovation failed, it did not fail because of t^ach^^s. It failed 
because it did not account for educational rfiaLiiti^^* and teachers, 
vlth their strengths and weaknesses, are part th^^e realities. Granted, 
i have no foolproof answrs/|f or how to effect •'d^g^^'^ble" changes in 
curriculum and ins true tiibi^^t it appears to ^je th^t results of surveys * 
such as this one suggest that^ we , had best st^l^t Vit^* the real world and 
go from there. 
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A HOTE OF CLARIFICATION in regard to: 

\ * & . . 

Pascarella, Ernest T. Interactive Effects of Prior Mathematics 
Preparation and Level of Instructional Support in College 
^ Calculus. American Educational Research Journal 15; 275-285; 

Storing 1978, 

Pascarella, Ernest T, Student Motivation as a "Differential Predicator 
of Course Outcomes in Personalized System of Instruction and 
Conventional Instructional Methods • Journal of Educational 
. Research 71: 21-26; September-October 1977, 

! ' • , 

Pascarellat Ernest T, Interaction of Motivation, Mathematics Prepa- 
ration, and instructional Method in a PSI and Conventionally ' ■/ ' 
Taught Calculus Course; ^ Communication Review 25: i25-41; 
Spring 1977. ) " . / \ • 

All were abstracted In IME in Volume 11, No, 2, Spring 1978, pages A3-r45, 



The author of the articles, Ernest T. Pascarclla of the University .of, 
Illinois at Chicago Circle, sent the following note of clarification; 

In my recent articles abstracted in IME there is a factual* . : 
error attributable more to my reporting of the findings than V 
to the abstractor's reading of the findings. The studies are . 
In fact based on three independent samples, not one. There 
la also a clear replication of the mathematics preparation x 
Instructional support interaction in the AERJ. paper. 



Savada, Daiyo and Jarman, R. F, INFORMATION MATCHING WITHIN AND BETWEEN 
AUDITORY AND VISUAL SENSE MODALITIES AND . MATHEMATICS ACHIEVEMENT. 
Journal for Research In Mathematics Education 9 : 126-136; March 1978. 

Abstract and comments prepared for I.M.E. by PAUL C. BURNS, 
University of Tennessee, Knoxville. 

!• Purpose ^ 

The general hypothesis to be tested Is that there exists ^ predic- 
tive relationship between modality matching abilities and mathematics 
achievement. Four specific hypotheses are: 

a. There exist significant correlations between mathematics 
achievement and modality matching abilities. 

b. There is significant variation in these correlations across 
three IQ ranges (low, medium, and high). 

c. The magnitude of the correlations involving mathematics and 
their variation over the IQ ranges will be as great as or ' 
great^^ than the correlations involving reading achievement. 

d. The intercorrelations of the Modality Matching Abilities show 
significant variati^ across the three IQ' groups. 

> 

2m Rationale 

A review, of recent literature reveals a paucity of mathematics 
education research that incorporates sensory modality matching ability 
BB a central variable. (The Sensory Modality Matching paradigm is one 
In vfalch a stimulus pattern is presented in one sense modality and the 
child* 8 task is to identify an equivalent pattern in thie same or in a 
different modality.) The authors believe many, if not most, learning 
experiences in school matl>ematics assume that the pupil is competent 
In higher-order mediational forms of matching. Research involving 
ttultiple embodiment using different modes of representation (often 
conducted in a mathematics laboratory) has been inconsistent and has 
resulted in unsupportive conclusions in terms of mathematics, but, in 
contrast, has resulted in support of the conclusion that auditory- 
visual matching ability significantly predicts reading ability. 
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3;. Research Design and Procedures 

The final sample -consisted of 180 fou1^th-grade boys selected In a 
stratified random manned from 19 public schools In predominantly middle 
socioeconomic areas in Edmqnton, Alberta. The accessible population 
was stratified Into t^ee IQ ranges (71-90, 91-110, and 111-130), based 
cm the verbal IQ score of the Lorge*-Thomdl]ke Intelligence Tests j?^ with 
60 boys selected from each of the three IQ ranges, previously excluidlng 
Ally subjects with Identifiable family, personal, or disability prolxLems. 
The sex .variable was held constant In order to avoid any spurious (^rre- 
latlons due to disparate means for boys and girls on any of the vaiSLaf- 

bles. 4 h 

■ ■ 4 i ■ • 

Four modality matching tests were developed for the study: (%) 1 
auditory-auditory (AA) matching; (2) audltory-vlsual (AV) matching^ f • 
(3) lUsual-audltory (VA) matching; and (4) visual-visual (W) matclfiLng. 
All tests were of the multiple-choice format, consisted of 35 Items^ 
each, the first 5 of which were used for practice. . Below Is an exaimple 
of an audltory-vlsual match task: 

Stimulus pattern (beeps), i 

o o o o o o o ' . ':. I ' 

Comparison pattern (dots) ff^ 



\ 



The child Was presented with a temporally ordered pattern of "b|^eps** 
and was to match thls>pattem with a spatially presented set of||dbts. 
A common stimulus Item was used for AA, AV, and VA, |>ut the vlsiialr 
visual test Required the Inclusion of more complex patterns In f^rder 
to avoid celling effects. KR-20 reliability coefficients JEor the'four 
tests ranged from 0.60 to 0.84. 

Four achievement measures were utilized. Three! subtests were |. 
taken from the Stanford Achievement Test, Form W, 1965: Word Mean- 
ing, Paragraph Meaning, and Word Study Skills. The Mathematics 
Achievement Test was one produced by the Edmonton Pu'blic School 
System; the KR*-20 was 0.87. This test is tailored to measure the 
behavioral objective cited in the Edmonton mathematics program. | 

A simple four-by-four Latin square design was iikied to bala^e 
the order of administration of the modality matching tests. The 



43 

modality matching tests were administered in small groups of four to 
six subjects » whlll^^^e achievement data were obtained from central 
.office files. 

A. Findings 

The data supported the four hypothecs: there existed signifi- 
cant correlations between mathematics achievement and mod(p.ity match- 
ing abilities: there was significant'variatiofi in these correlations 
across the three 10 ranges; the magnitude of the correlations in the 
nodallty matching abilitiesi showed significant variaticjfn across the 
three IQ groups. For mathematics, there was a correlation of 0.56 
with AA matching ability in the low IQ group and significant relation- 
ships between mathematics achievement and all the modality matching 
abilities *(AA, AV, VA, W) for the high IQ group. All five signifi- 
cant correlations involving mathematics were as great or greater than 
those obtained for reading. The changing relationship of AA perfor- 
mance to the other three modality matching abilities gave support to 
the ft>urth hypothesis. 

5m In t erp re tat ions 

Whi;|.e it is concluded that there is a relation between modality 
matching ability and mathematics achievement, it appears to depend on 
(a) the type of modality matching involved and (b) the IQ level of 
the pupil. With pupils of low intelligence, the auditory-auditory 
matching ability is a good predictor of their mathematics learning, 
in the high IQ group, mathematics achievement seems to be uniformly 
dependent on all four modality matching abilities, but this seems to 
not hold with .pupils ^of medium intelligencie. 

Abstractor's Commenta 
The researchers are to be commended for ' the clear and comprehen- 
sive description of the study and for thoughtful discussion and inter- 
pretatlon of the findings. Their comments on recent related studies 
(cited in the references) Indicated acquaintance with previous work, 
permitting the present researchers to build upon it. 
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further study of the ijelevancy of sensory modality 
natchlng ability for mathematics (a counterpart to much work of this 
iiature in the field of reading) is Justified. Further research could 
attei&pt to study both sexes at various grade levels, particularly 
first-*- and second-grade levels* Other sensory modalities, particularly 
the kinesthetic, could be Incorporated Into the design, as well as a 
combination of modalities. The use of a standardized mathematics test 
as an achievement measure provides some readers more confidence In the 
results. 

Once verified and refined as modality tests, another step woyXd 
be to simplify the taddallty tests as much as possible so that they 
could be easily and rather quickly administered by the classroom 
teacher. Equally Important, teachers, upon interpretation of test 
results » would need assistance in methods and materials for adjusting 
or Individualizing instruction to differing sensory modality abilities* 

,.''■■■■'•..■■■9 _ ■ • ■ • 
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Paige, Donald. A FOLLOW-UP STUDY OF TWO METHODS OF TEACHING MATHEMATj 
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Abstract and comments, prepared for I.M.E. by DOYAL NELSON^ 
Wnivetsity of Alberta. 



1. Purpose 

The stated objectives were as follows: 

(a) to study the effects of traditional versus modem mathe- 
tiiiatics oh students '^^ . 

(b) to study thie outcome of modern math (sic) and any impair- 
ments thait might occur in later levels bf mathematics 

(c) to Study differences in grades and standardized'' rnkthe-*- 
matical test scores in two different patterns of mkthe- 
oiatics learning - 




2. Rationale 

The tiiitthema grades assigned by tek6hers at the ninth-grade level 
^ere C'blnpar^dVfb^^^ groups of students selected at the seventh grade. 
The control;^^^^^^ had taken traditional mathematics in grade seven while 
^he experiniental group had taken a program in new mathematics in that 
Srade. Apparently, though not stated specifically, both groups had sim- 
ilar mathematics instruction after grade seven. In any case, there 
v^re no differences noted in teacher-assigned mathematics grades at the 
?tld of grade nine. 

' In the study reported here, a composite of high school mathematics 
grades (Algebra I, Algebra II, and Geometry) assigned by teachers were ^ 
obtained from school records and compared for. the same two groups to 
test further the effects of the different instructional problems which 
Occurred in gracje seven. The records also contained Practice Scholastic 
Aptitude Test (PSAT) scores and these scores were also compared for the 
fiaraie two groups. • 
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3. Research Design and Procedure 

* Ninety subjects were chosen randomly from among a 1965-66 seventh- 
grade population following a traditional program In mathematics. These 
eoiiq>rised the control group.. Ninety more subjects chosen from a 1966-67 
^grade. population following a program In "new" mathematics were 
led pne-by-one with the control subjects and were called the experl- 
sroup. Matching was based on mathematics grades and Iowa Arlth- 
metic Test scores. The teacher-assigned mathematics grades of some 
members of these two groups were compared In a previous study at the end 
of grade nine and there was no significant differences noted In the grade 
distributions. 

High school mathematics grades consisting of Algebra I, II, and III 

and Geometry were taken from school records for the students remaining 

in these two groups, PSAT scores for them were also obtained from records 

' ■ ■ . ■ ■ . , 

There were fifty-five of the original ninety subjects still In the con- 

trol group and fifty-eight .of the original ninety In the experimental 

group. How much matching still existed Is not given. The composite 

mathematics grades and PSAT scores were compared by using chl-square and 

t respectively. Chl-square tests were used to compare the -distributions 

of high and middle achievers as well as the total group. The t-tests 

were employed to compare high, mfddle, low, and total PSAT scores for 

the two groups. - . 

4, Findings 

Two tables included in the study summarize the findings and are 
reproduced here. 




MM 

•.vN:'-":.-..''.v n.-. 
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DISTRIBUTION OF COMPOSITE GRADES 



TABLE. 



A B 



D F* . STUDENTS 



Z High school natheinatlcs grades of 
twenty-two high achieving Senior 
high scHool control and experl- 
M&tal students. \ 



16 : U 15 12 0 Control 

24 25 13 4 0 Experlmentai 



^ — 

1 6 17- 9 3 Control 

2 26 15 6 0 Experimental. 



IX Senior high school mathematics 
grades of the seventeen middle- 
achieving senior high school 
control and expei^mental students. 



Ill Kathematicp grades of the fifty- 
five senior high school control 
and exper±Qiental group students. 



19 26 48 30 4 
28 57 43 21 0 



Control 
Experimental 



Ifote: for Table I - 10.089 - 
Table II - 14.904 
^ Table III « 17.622 
r at .05 level of confidence • 7.962 

l^lanned comparisons (t- tests) of Practice Scholastic Aptitude Test (PSAT-) scores 
for the high-, middle-, and low-achieving control versus the high-, middle-, and 
loi^-achleving experimental students and the fifty-five control versus the fifty- 
eight experimental senior high school subjects. 





t- tests 




Subjects 


scores 




High-achieving Control versus Experimental 
S ^ddlc-achieving Control versus Experimental 
v.- low^achieving Control versus Experimental 
Control group versus Experimental 


2.442* 
1.613 

.657^ 
2.021* X 





'significant at the .05 level of confidence. 
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A third table summarized the ninth-grade study and is reproduced 
here so.lt can be referred to later. 

DISTRIBUTION OF GRADES / 



TABLE , 


A 


B 


C 


D 




STUDENTS 


I Twenty- two high-achieving 
nlnth-grade control and 
experimental students. 


« 

_ n 
5 


10 


9 
5 


«» 
.2 


U 

0 


. Control 
Experimental 


V II Seventeen middle- achieving 
ninth-grade control and 
^iexper Imen tal s tud ent s • 


1 
1 


3 
U 


8 
5 


3 
2 


0 
0 


Control 
Experimental 


jIU sixteen Ibw^achieving \ % 
nlnth-jgrade control and 
experimental students. 


1 
2 


3 
1 


^9 
8 


3 
6 


0 
0 


Control 
Experimental 


IV Fifty-five ninth-grade 
control and experimental 
group students • 


6 
8 


11 
22 


26 
18 


■ 

10 
10 


2 
0 


Control 
Experimental 



*A ■ Excellerit, B - Above Average, C Average, D - Below Average, F « Fall 
Hote: x2 for Table I * *» 3.587 
Table II - 6.840 
Table III « 2.404 
^ Table IV 7.309 

at .05 level of confidence » 7.962 



5. Interpretations 

The general finding was that the experimental group obtained signif- 
icantly higher mathematics grades In high school than did the control group. 
The same kind of finding also applied to the PSAT test, scores. 

In the discussion the authors claim ^he study Indicates that* the 
better students. If challenged and motivated to learn, possess the poten- 
tial to excel and benefit from the modern approach to math^ematlcs Instruc- 
tion. The average student who had had "modern" mathematics Instruction 
in seventh grade apparently did ndt come up to the expectations of the 
investigators, while low achievers from the grade seven class who had 



49 



Instruction In "m^^ern" mathematics showed no superiority at all. In 
any case, the authors claim that the study demonstrates an advantage 
of the new curriculum in mathematics over the conventional one. They 
also imply that participation in the new mathematics curriculum in seventh 
grade resulted in higher mathematics achievement and better ability scores 
"several"ycars~later~in~sejiior~high~school. 

Abstractor's Comments 
Before placing any confidence at all in the reported results of this 
study, readers should consider the following: 

1, Why would the investigators go to all the trouble of 
getting matched samples when all the subsequent analyses 
were on few more than half the original sample and no 
attention gi^en (or at least reported) to whether there 
remained any matching or not? What does thi§ say about 
the randomness of the samples? Why weren't new samples 
chosen with some demonstrable randomness? 

2. Why would the table for the distributions of mathematics 
grades in ninth grade suggest that ther^ were "Seventeen 
middle-achieving ninth grade control and experimental 
subjects'* when, in fact, there were 15 control subjects 
and 19 experimental subjects? ^he casual reader %ight 
miss discrepancies such as this and go on assuming that 
the information i/as on matched groups. 

3« What high school mathematics grades were included in the 
high school composite? The total number of grades shown 
for the 58 experimental subjects was 149 while for the 
55 control subjects the number was 127. In one place in 
the report we are told the high school mathematics grades 
. Included Algebra I ai^ II and Geometry. On the same page 
ve are told the composiide (shouldn't it be aggregate?) 
grades were made up from Algebra I, II, III, and Geometry. 
One has to assume that the composite of these teacher- 
assigned high school mathematics grades were not for the 
• same mathematics courses for every student. Wt\at sort of 
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unknovn effects would this Introduce into the composite 
(aggregate) distributions? 

4. Tlhy wiere not all points listed under Purposes attended 
to? For example^, what attention was given at all to 
••imjpalrments"? Is the word "math" used in that section 

— — — — ^mcant— to-mcanmathematics? — — 

5. How does one (explain the "no significant differences" 
in grade nine when followed^ t>y significant differences 
in high school? I^there assumed to be a delay effect 
of new mathematics instruction that doesn't surface 
until after three, •four, or five years? 

6» Bow could one* accept' from evidence in this report that-^ 
"better students if challenged and motivated to learn, 
possess the potential to^ excel and benefit from the 
modern approach to mathematics instruction"? There is 
absolutely no evidence presented that students were 
challenged and motivated more iti one *mode at the grade 
sieven level than in the other. The statement that "the . 
Improvement of the. new curriculum over the conventional 
one warrants the utilization of this innovative ^technique" 
■ ^:^^ks not supported by any data supplied and as far as I can 
V see has not even been addressed. 
7* What was the, history of these two groups of students frpm 
gr^de seven tjirough grade twelve? What instructional 
differences. If any, were there after grade seven? In 
fact, one wonder's what differences in instruction there 
^ really were In seventh grade. 
There kre many other serious questions which could be asked about 
this report. The number of unanswered questions leads one to qonclude 
that it cannot be a faithful report of what happened during and in the 
investigation. If it is^t a faithful report, why would it be accepted 
for publication? 
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Wiyte, Lliilan, LOGICO-MATHE>IATICAL AND SPATIAL DEVELOPMENT IN CHILDREN 
titoERACHIEVING IN ARITHMETIC. Alberta Journal of Educational Research 
22: 280-296; December 1977. 

Abstract and connnents prepared for I,M,E. by MARTIN L. JOHNSON, , 
University of Maryland. ^ ^ 

• , ■ • 

1. Purpose ^ ) 

Four questions were Investigated: 

(a) Will elementary school children classified as achievers:, under- 
achlevers, and nonachievers in arithmetic be characterized by 
specific patterns of development on the WISC, tests of logico- 
mathematical concepts, and/or tests of spatial development? 

0>) If specific patterns of development do characterize children 
at the three achievement levels, will the patterns also vary 
across the variable, chronological age? 

(c) Are one or more measures of spatial development related to 
arithmetic achievement? 

Cd) Which of the four areas of the natural number system assessed 
are most seriously deficient at each of the three chronologi- 
cal age levels? 

2t Rationale 

The etiology of arithmtetical disability has been the subject of 
much research. Two theoretical positions emanating from this research 
Identify both cognitive and spatial-motor factors ^ being related to 
arithmetic performance. The ability to conserve has correlated signi- 
ficantly with krithme tic achievement in young children. In kinder- 
garten and gr^Lde one, nonconservation in number concepts appears to 
be an etiological factor in arithmetic disability. There is insuffi- 
cleAt evidence regarding the relationship of other logico-mathematicdl 
tasks, such as classification and arithmetic achievement among older 
children, although it is postulated that arithmetic difficulties are 
related to. preoperational thought level on such tasks. A second posi-g, 
tlon Is that arithmetic disabilities are related to and possibly caused 
by spatial-motor disabilities. Many studies are reported in which 
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performance on perceptual and representational space tasks ^ correlate 
•ignlflCAntly with arithmetic performance with children younger than 
nine years* The exact relationship between spatlal<*motor ability and 
arithmetic ability is of yet undetermined. ^ 



""3» lte8earcfi~Deslgi^^ ~ T" ~ 

The ''sample consisted of 87 children from three age levels: seven, 

nine 9 and eleven years. At each age level children were identified as 

">•'■...' , 

iarlUimetic achievers, under^chievers, and nonachlevers based on their 

■ •■-»».- . 

total arithmetic 'score on a diagnostic test* Achievers and under- 
achlevers were^s^lected from a large elementaiy^ school serving a wide 
economic mix* • i^Nonach levers at ages nine and eleven were selected from 
classes for learning disabled, while seven-year-old nonachlevers were 
referred by school psychologists from two elementary schools. 

Tha^tests.given were the WISC; three Piagetian logical thinking 
tests on classification, number conservation and seriation, conserva- 
tion and measurement of length; vflual perception using the Frostig 
Developmental Test ^ Visual Perception; motor development using the 
Oseretzky Te'st of Motor Development; and five tiagetian tasks of 
represents tibiial space. 

The Ttikey Gap Value Statistic was used to identify significant . 
dlff^reiices among means (p<.0^1) across the 35 variables measured. 4' 
A multiple stepwise regression analysis was computed for the three 
age levels to determine which variables were contributing the greatest 
percentage of variance for the Total Arithmetic Score. ( 

4. Findings 

Verbal IQ was a significant factor at all age levels, although 
performance IQ was not. Most subjects were operational in ntmiber 
conservation, conservation of length, and measurement tasks. Only 
tvo groups were operating at the expected stage on the seriation 
task. Seriation, class inclusion, length conservation, and number 
conservation accounted for 71.69 percent of the variance at the seven- 
year level. "At the nine-year level, WISC Vocabulary and a Piagetian 
meiasurement task accounted for 61.16 and 15.19 percent of the variance. 
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respectively • Figure Ground and Form Constancy from the Frostig were 
.significantly related, but only at ages seven and nine. Motor ability 
vas not significantly related. One of the five representational space 
tasks, the concept of opposition of left and right, was significantly 
related to arithmetic achievers but only at the eleven-year-old level, 
contrlbutlng-34,40-percent--a£- the -variance , . while 
tributed 31,26 percent," Seven-J^ear-old underachievers had most 
difficulty with place value, while computational skills was most 
difficult for nine- and eleven-year-old underachievers, 

^5. Interpretation^ - 

The author concluded that "specific patterns of cognitive and 
spatlal-moto.r development do characterize school children at differ- 
ent achievement levels and the patterns do vary with chronological 
age," I^gico-mathematical concepts play a role in arithmetic per- 
formance at seven but decrease in importance as age lncrease3. Ttie , 
lick of significance at age eleven of visual perception was yiewe^^ 
as Indicating that children begin to move away from purely', perc^pttial 
Strategies at about nine years of age, .p. \ : . 



Abs tractor ' ^ Comments ^ . . , , 

The etiolog^Wl arithmetic disi&bility i^'^among :tp 
for mathematics education researchets. Studies kfe ;4esperately ^ncfeded j 

to help researchers and practitioners with/ this'^pr^^^ ^^"^iSP^^ 
unfortunately, gives no new insight. Few iriterpri^^|atio<is^^tan be drawh . 
from this study because of serious omission problefi^s.' A few^ such 
problems are listed, below: - ■ -i /, T. ': ""-.^ "^ ■ 

1. San?)le selection procedures were not clear. ^Is ^tudy wou34^- 
be quite difficult to replicate because tod little is laiown " 
about the sample, - ^ - . ^. ' * y . ^ ^ - ^ 

2. No description was given of the ^diagnostic t^str. What wep rV' 
' the Items? Since achievement classiflcat ton were 

performance on this test, some mention sKot^^ have been madeK_^ ' 
of test validity, specific direcitlons abbut ad^J.n±s^trati^ , 
procedures, and a descriptidn p^pSc^r1,ng criteria # ^ ' 



3. The method; used -to desig^^ and 
nonachl^vers ris very questionable ' For' 'instance, if two 
chlld^h scored at the 75. percent leyel, did they answer the 
sanki items? I£ not, why grou^ them together as achievers ^ 
with the Implication . thdt they were comparable in arithmetic 

^Icndwledge?-----:— — — ^ — ^ r 

4, Gwup stfitistics often ter^d to hide important relationships* 

An analysis of 'thfe 'per fotTM of each child across tasks 

Would have allowed the researcher to Identify specific 

. ' .' ■ . .■ • 

patterns iOf behavior. This type of information is much 

' ■' 

niore useful to ' reseairchets and practitioners attempting to 
: ■ ' pun i>rpgtanis and teach ^children with arithmetic disabili- 
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